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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an optical sensor which 
does not malfunction even when water drops or the like adhere 
to a front cover thereof by shielding a passage of light causing 
the malfunction. 

SOLUTION: A reflecting type optical sensor 10 has a pair of a 
light- projecting element 14 and a light-receiving element 15 
set side by side in a case 1 1 equipped with a front cover 16 of 
a light-permeable substance at the front side. In this case, a 
light-shielding part 19 is set between a light-projecting part 17 
of the front cover 16 where the light from the light-projecting 
element 14 passes and a light-receiving part 18 of the front 
cover 16 where the light passes to the light-receiving element 
15. The light-shielding part projects in a detect direction from a 
front face of the front cover 16. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
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CLAIMS 



[Claim(s)] 

[Claim 1] The photosensor characterized by to have the protection-from-light section which made it project 
in the detection direction from the front face of this front covering between the floodlighting section of said 
table covering which the light from said floodlighting component passes, and the light sensing portion of 
said table covering which the light to said photo detector passes in the photosensor of the reflective mold 
which installed in the case equipped with front covering which is from the light-transmission nature matter 
on a before side about the floodlighting component used as a pair, and a photo detector. 
[Claim 2] It is the photosensor characterized by for said protection-from-light section making said table 
covering between said floodlighting sections and light sensing portions project in the floodlighting direction, 
embedding the protection-from-light nature matter to the interior in a photosensor according to claim 1 , and 
being constituted. 

[Claim 3] It is the photosensor characterized by the floodlighting direction making said table covering 
between said floodlighting sections and light sensing portions project to hard flow, and said protection- 
from-light section forming a hollow, embedding the protection-from-light nature matter in this hollow, 
fixing in a photosensor according to claim 1 , and being constituted. 

[Claim 4] It is the photosensor characterized by consisting of low protection-from-light nature matter of a 
reflection factor with which said protection-from-light section was stuck between said floodlighting sections 
and light sensing portions in the photosensor according to claim 1. 

[Claim 5] It is the photosensor characterized by for said protection-from-light nature matter serving as 
tabular in a photosensor according to claim 4, and the cross-section include angle by the side of said 
floodlighting section and a light sensing portion serving as an acute angle. 

[Claim 6] The photosensor characterized by to prepare the protection-from-light section which consists of 
low protection-from-light nature matter of the reflection factor equipped with the both sides of the light- 
transmission hole which the light irradiated from said floodlighting component passes in the photosensor of 
the reflective mold which installed in the case equipped with front covering which is from the light- 
transmission nature matter on a before side about the floodlighting component used as a pair , and a photo 
detector , and the light-transmission hole which the incident light to said photo detector passes in the front 
face of said table covering . 

[Claim 7] The photosensor characterized at the floodlighting section of said table covering which the light 
from said floodlighting component passes by to prepare the protection-from-light section which consists of 
low protection-from-light nature matter of the reflection factor equipped with the light-transmission hole 
only in the light sensing portion of a chisel or said table covering which the light to said photo detector 
passes in the photosensor of the reflective mold which installed in the case equipped with front covering 
which is from the light-transmission nature matter on a before side about the floodlighting component used 
as a pair, and a photo detector. 

[Claim 8] It is the photosensor characterized by the thing large more slightly than the path of said 
floodlighting component to which the path of said light transmission hole corresponds in a photosensor 
according to claim 6 or 7, respectively, or a photo detector. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the photosensor which cannot produce malfunction easily, 
even when the photosensor used for the automatic cock used in a kitchen, a washroom, etc. is started and 
waterdrop etc. adheres especially. 
[0002] 

[Description of the Prior Art] When a hand is held up to what [ what detects and carries out the discharged 
water of the hand which the photosensor of a reflective mold was prepared in the point section of a spout, 
and was held out to this photosensor in the conventional automatic cock ], for example, this photosensor, 
discharged water is carried out, and what cuts off water when a hand is held up again is used. Although the 
outline structure of this photosensor 60 is shown in drawing 10 - drawing 13 , the floodlighting component 
63 and photo detector 64 within the case 62 equipped with the front covering 61 with which a transverse 
plane consists of light transmission nature matter were turned towards the front covering 61, and have been 
arranged, and in order to prevent that the light from the floodlighting component 63 spreads directly to a 
photo detector 64, it arranges in the tube-like object 65 which becomes either or the both sides of the 
floodlighting component 63 and a photo detector 64 from the protection-from-light nature matter. Moreover, 
the sensor installation structure of the automatic cock which equipped with the photosensor of a reflective 
mold the interior of the spout case where it has water flow tubing inside is proposed by JP,8-93015,A. In 
this sensor installation structure, the floodlighting component and photo detector which turned the 
predetermined direction and have been arranged were contained to the tubed part, and while preventing that 
arrange a black double-sided tape to the package and rear-face side of surface covering by black foam, and 
light carries out ON light of the perimeter of this tubed part to a direct photo detector from a floodlighting 
component, the reflected light from front covering is prevented. 
[0003] 

[Problem(s) to be Solved by the Invention] However, as shown in drawing 10 and drawing 1 1 , when 
waterdrop 69 and 70 adhered to the inside part of each of the floodlighting section 67 of the front face of the 
front covering 61, and a light sensing portion 68, there was a case where a photosensor 60 malfunctioned. 
That is, in drawing 1 1 (A), after reflecting in the adhesion side of waterdrop 69 where the light from the 
floodlighting component 63 adhered to the front covering 61 , two or more rotatory inversion putting and 
after reflecting in respect of adhesion of waterdrop 70 further, about the inside of the front covering 61, the 
photo detector 64 was reached and the photosensor 60 had become ON. Moreover, in drawing 1 1 (B), after 
passing the floodlighting section 67, it entered in waterdrop 69, the reflected light reached waterdrop 70, it 
reflected in the specific direction within waterdrop 70 again, ON light of the light from the floodlighting 
component 63 was carried out to the photo detector 64, and the photosensor 60 had become ON. moreover, 
the light which reflected multiply the adhesion side and the front covering 61 of waterdrop 72 as shown in 
drawing 1 3 (A) when the big waterdrop 72 which straddles the floodlighting section 67 and a light sensing 
portion 68 adhered, as shown in drawing 12 and drawin g 13 — or as shown in drawing 13 (B), there was a 
case where a photosensor 60 malfunctioned by the light which passes through the inside of waterdrop 72. 
Furthermore, also in the sensor installation structure of an automatic cock given in JP,8-93015,A, when 
waterdrop as shown in drawing 1 1 and drawing 13 adhered to the front face of front covering, the light from 
a floodlighting component got across to the photo detector, and there was a problem that malfunction could 
not be prevented. This invention intercepts the path of the light which malfunction generates even if it was 
made in view of this situation and waterdrop etc. adheres to front covering of a photosensor, and aims at 
offering the photosensor which malfunction does not produce. 
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[0004] 

[Means for Solving the Problem] The photosensor concerning the 1 st invention in alignment with said 
purpose In the photosensor of the reflective mold installed in the case equipped with front covering which is 
from the light transmission nature matter on a before side about the floodlighting component used as a pair, 
and a photo detector It has the protection-from-light section which made it project in the detection direction 
from the front face of this front covering between the floodlighting section of said table covering which the 
light from said floodlighting component passes, and the light sensing portion of said table covering which 
the light to said photo detector passes. By this, even if waterdrop adheres to front covering, the light which 
passes the waterdrop adhering to the light which passes through the inside of front covering, and front 
covering will be intercepted by the protection-from-light section, and will not reach a photo detector. What 
is constituted by making said table covering between said floodlighting sections and light sensing portions 
project in the floodlighting direction, and embedding the protection-from-light nature matter to the interior 
as said protection-from-light section here, for example, The floodlighting direction makes said table 
covering between said floodlighting sections and light sensing portions project to hard flow, a hollow is 
formed, and there are what embeds the protection-from-light nature matter in this hollow, and is constituted 
by fixing, and a thing which consists of low protection-from-light nature matter of a reflection factor stuck 
between said floodlighting sections and light sensing portions, in addition, when it considers as the low 
protection-from-light nature matter of the reflection factor on which the protection-from-light section was 
stuck between the floodlighting section and a light sensing portion Making tabular this protection-from-light 
nature matter, this tabular protection-from-light nature matter has further the advantage that it is desirable to 
adopt that the cross-section include angle by the side of the floodlighting section and a light sensing portion 
serves as an acute angle, and dust etc. cannot collect easily between the tabular protection-from-light nature 
matter and front covering due to this. 

[0005] Moreover, the photosensor concerning the 2nd invention in alignment with said purpose In the 
photosensor of the reflective mold installed in the case equipped with front covering which is from the light 
transmission nature matter on a before side about the floodlighting component used as a pair, and a photo 
detector The protection-from-light section which consists of low protection-from-light nature matter of the 
reflection factor equipped with the both sides of the light transmission hole which the light irradiated from 
said floodlighting component passes, and the light transmission hole which the incident light to said photo 
detector passes is prepared in the front face of said table covering. And the photosensor concerning the 3rd 
invention in alignment with said purpose In the photosensor of the reflective mold installed in the case 
equipped with front covering which is from the light transmission nature matter on a before side about the 
floodlighting component used as a pair, and a photo detector the location which coincides with the 
floodlighting section of said table covering which the light from said floodlighting component passes — or 
the protection-from-light section which consists of low protection-from-light nature matter of the reflection 
factor equipped with the light transmission hole is prepared only in the location which coincides with the 
light sensing portion of said table covering which the light to said photo detector passes. In the 2nd and 3rd 
invention, while having shielded in the protection-from-light section which consists of protection-from-light 
nature matter so that the light from the floodlighting section may not go in the direction of a light sensing 
portion through waterdrop, the low protection-from-light section of a reflection factor was stuck on front 
covering, and the light which reflects the floodlighting circles of front covering is prevented. In addition, the 
path of said light transmission hole can be prevented from spoiling the function of a photosensor in the 
photosensor concerning the 2nd and 3rd invention by enlarging slightly from the path of said corresponding 
floodlighting component or a photo detector, respectively. 
[0006] 

[Embodiment of the Invention] Then, referring to the attached drawing, it explains per gestalt of the 
operation which materialized this invention, and an understanding of this invention is presented. The 
fragmentary sectional view of the photosensor which drawing 1 requires for the gestalt of operation of the 
1st of this invention here, The fragmentary sectional view of the photosensor which drawing 2 requires for 
the gestalt of operation of the 2nd of this invention, the fragmentary sectional view of the photosensor which 
drawin g 3 requires for the gestalt of operation of the 3rd of this invention, The explanatory view of the 
photosensor which drawing 4 (A) and (B) require for the gestalt of operation of the 4th of this invention, 
The explanatory view of the modification of the photosensor which drawing 5 (A) and (B) require for the 
gestalt of the 4th operation, This explanatory view, drawing 7 (A), and (B of drawing 6 (A) and (B)) are 
[ the explanatory view of the photosensor which the explanatory view of the further modification of the 
photosensor concerning the gestalt of operation of the 4th of this invention, drawing 8 (A), and (B) require 
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for the gestalt of operation of the 5th of this invention, and drawing 9 ] top views in which (A) - (C) shows 
the modification. 

[0007] As shown in drawing 1 , in the case 1 1 made of the synthetic resin which consists of light 
transmission nature matter, the tubed parts 12 and 13 which consist of protection-from-light nature matter 
are arranged, the floodlighting component 14 and photo detector 15 which serve as a pair in this tubed part 
12 and 13, respectively turn to front, and the photosensor 10 concerning the gestalt of operation of the 1st of 
this invention is arranged. And a before [ a case 1 1 ] side serves as the front covering 16 which consists of 
light transmission nature matter, the floodlighting section 17 is formed in the front face of the floodlighting 
component 14, and the light sensing portion 18 is formed in the front face of a photo detector 15. The 
protection-from-light section 19 is formed in the middle of the floodlighting section 17 and a light sensing 
portion 18. It consisted of opaque synthetic resin (depending on the case, they are a metal, a ceramic, etc.) 
which is the protection-from-light nature matter, the base was embedded in the front covering 16, and this 
protection-from-light section 19 has projected that upper limit 2-3mm in the detection direction from the 
front face of the front covering 16. The breadth (die length which intersects perpendicularly with the space 
of the protection-from-light section 19 in drawing 1 ) of this protection-from-light section 19 may be the 
same as that of the breadth of the front covering 1 6, and may be somewhat shorter than the breadth of the 
front covering 1 6 by the case. In addition, the substrate which is not illustrated is formed in the floodlighting 
component 14 and a photo detector 15, it connects with each lead wire, and the well-known electrical circuit 
is formed. 

[0008] In the photosensor 10 used as such a configuration, even if waterdrop adheres to the front face of the 
front covering 1 6, the light which reflects in the light which carries out ON light, and which is reflected in 
waterdrop, and adhering waterdrop, and carries out multiple-times reflection of the inside of the front 
covering 16 will be intercepted by the protection-from-light section 19, will not reach a photo detector 15, 
and can prevent malfunction by waterdrop as a result. 

[0009] Then, although the photosensor 21 concerning the gestalt of operation of the 2nd of this invention 
shown in drawing 2 is explained, about the same component as the photosensor 10 concerning the gestalt of 
the 1st operation, the same sign is attached and the detailed explanation is omitted (also setting in the gestalt 
of subsequent operations the same). In this photosensor 21, the central part of the front covering 22 of a case 
1 1 arranges the protection-from-light nature matter 23 into a projection and the quirk hollow part of that 
inside in the floodlighting direction, and the protection-from-light section 24 is formed. In addition, the 
height of the protection-from-light nature matter 23 is height of 2-3mm from the front face of the 
floodlighting section 17 of the front covering 22, and a light sensing portion 18. By this, even if waterdrop 
adheres to the front covering 22, the light from the floodlighting component 14 will carry out multiple-times 
reflection of the inside of adhering waterdrop or the front covering 22, and will not reach a photo detector 
15. In the gestalt of this operation, since the protection-from-light nature matter 23 is protected by the front 
covering 22, it has the advantage that selection of the ingredient of the protection-from-light nature matter 
23 becomes larger. 

[0010] Although the photosensor 26 concerning the gestalt of operation of the 3rd of this invention is shown 
in drawing 3 , the central part of the front covering 27 is made to project to hard flow with the floodlighting 
direction, as shown in drawing, the quirk hollow 28 is formed in a front-face side, this quirk hollow 28 is 
equipped with the tabular protection-from-light nature matter 29, and the protection-from-light section 30 is 
formed. The height of this protection-from-light nature matter 29 is also height of 2-3mm from the height of 
the front covering 27. Even if waterdrop adheres to the front covering 27 also in a photosensor 26 by such 
configuration, the light which carries out ON light to a photo detector 1 5 through waterdrop from the 
floodlighting component 14 can be prevented. 

[001 1] Although the photosensor 32 concerning the gestalt of operation of the 4th of this invention is shown 
in drawing 4 , in a photosensor 32, it is the front face of the front covering 33 used as a plane, and the 
protection-from-light section 34 which turns into the floodlighting section 17 and a light sensing portion 18 
from the low protection-from-light nature matter of a reflection factor in between is stuck. Here, the 
synthetic resin which mixed the black pigment with the low protection-from-light nature matter of a 
reflection factor has the synthetic resin which applied rubber and a black coating, a metal, a ceramic, etc., 
and the height has become about 2-3mm from the front face of the front covering 33. As for the both ends of 
the protection-from-light section 34, the hemicycle-like notches 35 and 36 are formed according to the 
configuration of the floodlighting section 17 and a light sensing portion 18. Even if waterdrop adheres to the 
front face of the front covering 33, or the front face of the protection-from-light section 34, the light which 
passes waterdrop is shaded in the protection-from-light section 34 by the photosensor 32 of such a 
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configuration. The light which reflects the interior of the front covering 33 and is going to carry out ON 
light to a photo detector 15 from the floodlighting component 14 on the other hand is absorbed with the low 
protection-from-light nature matter of a reflection factor currently stuck on the front face of the front 
covering 33. Here, although all of the light which reflects the interior of the front covering 33 cannot be 
intercepted, since the light which reaches a photo detector 15 from the floodlighting component 14 is 
decreased remarkably, it can perform easily considering as the condition of not detecting by adjusting the 
sensibility (namely, threshold) of a photo detector 14. 

[0012] Although the modification of this photosensor 32 is shown in drawing 5 and drawing 6 , slant faces 
37 and 38 are formed, respectively in the notches 35 and 36 of the shape of a semicircle currently formed in 
the both ends of the protection-from-light section 34 so that that cross-section include angle may become an 
acute angle (the gestalt of this operation about 45 degrees). A part for the joint of the front covering 33 and 
the protection-from-light section 34 is smoothed, and even if it prevents and adheres, it enables it to remove 
easily that dust, dirt, etc. adhere to a part for the joint by this. In addition, the front covering 33 prepared in 
the front face of a case 1 1 is indicated somewhat smaller than the front-face side of a case 1 1 by the 
modification shown in drawing 6 . In addition, as for the cross-section include angle of a slant face, 
selecting in 20 - 70 degrees is desirable, and it is hard coming to secure the thickness of the protection-from- 
light section 34, and in being larger than 70 degrees, dust becomes easy to adhere, when a cross-section 
include angle is smaller than 20 degrees. 

[0013] Although the further modification of a photosensor 32 is shown in drawing 7 , in drawing 7 (A), the 
example which inclined toward the floodlighting section 17 side the example which inclined toward the 
light sensing portion 1 8 side, and stuck the protection-from-light section 40 in drawing 7 (B), and stuck the 
protection-from-light section 41 is shown. In addition, the quality of the material and thickness of the 
protection-from-light sections 40 and 41 are the same as that of said protection-from-light section 34, When 
waterdrop adheres to the front face of the front covering 33 also in this case, the light which leaks through 
waterdrop can be interrupted in the protection-from-light sections 40 and 41 . On the other hand, although 
the light which passes through the inside of the front covering 33 will increase a little, since it is minute, it is 
solvable by performing sensitivity settling of a photo detector 15. 

[0014] Although the photosensor 43 concerning the gestalt of operation of the 5th of this invention is shown 
in drawing 8 (A) and (B), the tabular protection-from-light section 46 equipped with the light transmission 
hole 44 which doubles an axial center and coincides with the floodlighting section 17, and the light 
transmission hole 45 which doubles an axial center and coincides with a light sensing portion 1 8 is stuck on 
the front face of the front covering 33. The quality of the material of this protection-from-light section 46 
consists of low protection-from-light nature matter (for example, synthetic resin, a rubber plate, etc. which 
mixed the black pigment) of a reflection factor like said protection-from-light section 34. In addition, 
correctly, the bore of the light transmission hole 45 also becomes large a little with about about 1.1 to 1 .5 
times of the outer diameter of a photo detector 15, and the bore of the light transmission hole 44 bars the 
light which carries out incidence to a photo detector 1 5 while barring the visual field of the light which 
becomes large a little with about about LI to 1.5 times of the diameter of the floodlighting component 14, 
and is emitted from the floodlighting component 14. 

[001 5] The light which it is lost that the light of the floodlighting component 14 carries out ON light to a 
photo detector 15 through waterdrop, carries out plural reflection of the inside of the front covering 33 
further, and reaches a photo detector 1 5 by this even if waterdrop adheres to the front face of the front 
covering 33 or the protection-from-light section 46 is also decreased remarkably. By this, malfunction by 
the waterdrop of a photosensor 43 etc. can be prevented as much as possible. Although drawing 9 (A), (B), 
and (C) show the modification of this photosensor 43 The example which divided the low protection-from- 
light nature matter of a reflection factor into two at the floodlighting section and light sensing portion side, 
and made it the protection-from-light sections 47 and 48 in drawing 9 (A) is set to drawing 9 (B). The 
example which has arranged the protection-from-light section 50 which consists of low protection-from- 
light nature matter of a reflection factor the example which has arranged the protection-from-light section 49 
which consists of low protection-from-light nature matter of a reflection factor only to the floodlighting 
section side in drawing 9 (C) only to the light sensing portion side is shown. In any case, the light from the 
floodlighting component 14 to a photo detector 15 can be prevented by these protection-from-light sections 
47-50 by waterdrop adhesion. 

[0016] As mentioned above, although the case where this invention was applied to the gestalt of two or 
more operations was explained, this invention is not limited to the gestalt of said operation. For example, in 
the gestalt of operation, in order to prevent direct interference with a floodlighting component and a photo 
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detector in a case, it contained to the tubed part which consists of protection-from-light nature matter, 
respectively, but a floodlighting component and a photo detector may be contained in the block which has 
an optical passage hole in a front face without using a tubed part. 



[Effect of the Invention] In a photosensor according to claim 1 to 8, since the protection-from-light section 
is prepared between the floodlighting section of front covering, and a light sensing portion, even if it is the 
case where waterdrop etc. adheres to the front face of front covering, the light from the floodlighting section 
to a light sensing portion is interrupted, and malfunction can be prevented temporarily. Since the light which 
is going to reflect in the waterdrop adhering to the light which passes the waterdrop adhering to front 
covering, and front covering, is going to carry out plural reflection of the front covering, and is going to 
carry out ON light to a photo detector is especially intercepted directly in the photosensor of claim 2 and 
three publications, it is certain. And since the protection-from-light nature matter which constitutes the 
protection-from-light section becomes depressed and is held inside, the immobilization is easy for it and 
there are few failures, such as exfoliation, while in use. Since the protection-from-light section is constituted 
by setting to a photosensor according to claim 4 to 8, and sticking or forming the low protection-from-light 
nature matter of a reflection factor in the front face of front covering, while being able to cover the light 
which leaks through the waterdrop adhering to front covering in the direct protection-from-light section, 
multiple-times reflection of the interior of front covering is carried out, and the leaking light is made to 
absorb in the protection-from-light section, and is attenuated. 



[Translation done.] 
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